
AUTHOR'S REPLY,-Both the study that is com-
mented on' and the update of the Steno studies 1
and 22 suggest that in normotensive patients with
microalbuminuria those with the highest baseline
urinary albumin excretion (100-300 mg/24 h)
benefit most from the treatment. In addition, the
spontaneous progression of urinary albumin excre-
tion in patients with initial values between 30 and
100 mg/24 h was slow, at only 3% a year. The
progression of microalbuminuria is also deter-
mined by the level of metabolic control and arterial
blood pressure. Therefore, the arterial blood pres-
sure, haemoglobin Al, concentration, and urinary
albumin excretion must be taken into account
when the possible treatment for an individual
patient with persistent microalbuminuria is
evaluated.
We are still, however, unable to discriminate

exactly between patients with persistent micro-
albuminuria who have a high as against a low risk
of progression to nephropathy. Before this can
be done longitudinal studies of the spontaneous
course of the renal disease in insulin dependent
diabetic patients with persistent microalbuminuria
are needed, analysing the relative importance for
progression to nephropathy of metabolic control,
systemic blood pressure, baseline urinary albumin
excretion, glomerular hyperfiltration, protein
intake, serum lipid concentrations, etc.

In reply to Neil A Solomon, we have shown
previously shown that a short term reduction in
systemic blood pressure of 15 mm Hg leads to a
significant reduction in urinary albumin excretion
in normotensive patients with microalbuminuria.'
The goal of the present study' was to prevent the
expected rise in arterial blood pressure and, if
possible, to reduce the diastolic blood pressure by
5 mm Hg in the treatment group. The mean
diastolic blood pressure in the two groups was
evaluated at six, 12, and 24 months. If the desired
effect was not achieved the dose of captopril was
subsequently doubled for every patient in the
treatment group. At a given time all treated
patients received the same dose of captopril and
during the last 18 months also bendrofluazide.
The change in the blood pressure and urinary
albumin excretion in relation to the dose of
captopril can be evaluated from figure 1. Neither
at the start of the treatment nor when the dose
was increased could any significant acute change in
systemic blood pressure and urinary albumin
excretion be detected.

In the control group the increase in urinary
albumin excretion was not dependent on the
baseline systemic blood pressure. When all values
measured during the four year observation period
were included in the calculations, however, a
significant correlation between the changes in
systemic blood pressure and in urinary albumin
excretion was seen in the control group. No such
correlation between the changes in systemic blood
pressure and in urinary albumin excretion could be
shown in the captopril group. The increase in
systemic blood pressure may be secondary to the
increase in urinary albumin excretion in patients
with microalbuminuria, as previously suggested.4
In seven of the 23 control patients and in 10 of the
21 treated patients a fall in diastolic blood pressure
of at least 5 mm Hg was seen (not significant).
Consequently, I do not find it reasonable to divide
the patients into those who did and those who did
not respond to treatment based on the blood
pressure response as suggested.

Klavs Wurgler Hansen has focused on the
individual systemic blood pressure measured at
baseline and at four year follow up (table II).' Un-
fortunately, he has missed table II, where we gave
the annual change in blood pressure in the two
groups. The precision of the figures was improved
by including in the calculations all values measured
during the four year observation period. The mean
(95% confidence interval) change in blood pressure
was -0-4 (-1 to 1)/-I (-1 to 0) mm Hg a year in
the captopril treated group and -0 3 (-1 to 1)/

-0 7 (- 2 to 0) mm Hg a year in the control group.
These figures clearly showed that there was no
significant difference in the annual change in blood
pressure between the two groups.

In the present study it seems reasonable to
conclude that the effect of captopril on the progres-
sion of the renal disease seemed to be independent
ofchanges in systemic blood pressure. The gradual
improvement in the urinary albumin excretion
rate during treatment with captopril leads to the
suggestion that a gradual improved selectivity of
the glomerular barrier was the most important
pathophysiological factor. I suggest that the
effective dose of captopril is in the range
50-100 mgl24 h.
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Aprotinin and cardiac surgery
SIR,-We thank D W Bethune' and Lindsay C H
John and colleagues2 for their comments on our
editorial on aprotinin and cardiac surgery.3 Dr
Bethune' suggested that there was evidence from
Wang et al' that the prolongation of the activated
clotting time seen when aprotinin is used during
cardiopulmonary bypass surgery was an artefact
caused by an interaction between the celite
activator, heparin and aprotinin. We have
performed similar experiments studying the effects
ofaprotinin on the activated partial thromboplastin
time and the activated clotting time.5 Aprotinin
produced a dose dependent prolongation of both
times with and without heparin; this occurred
whether the activator was kaolin, celite, or micron-
ised silica. Prolongation of clotting times which
measure intrinsic pathway activation such as the
activated partial thromboplastin time and the
activated clotting time are to be expected with
aprotinin, for as aprotinin inhibits kallikrein, an
amplifier of intrinsic pathway activation, intrinsic
coagulation activation will be limited and so
prolong clotting times.
The comment from Dr John et al' that aprotinin

may reverse an in vitro platelet inhibition related to
heparin is an interesting hypothesis, and we look
forward to seeing the original data. This does not,
however, explain the efficacy of aprotinin in
reducing perioperative bleeding in liver trans-
plantation and vascular surgery when cardiopul-
monary bypass and systemic heparinisation are not
used and thus platelet damage is not induced. This
led us to suggest that aprotinin's major mode of
action is through its potent antifibrinolytic action
rather than any major effect on platelets. The
comments elicited by our editorial highlight the
need for more research into the mechanisms of
action of aprotinin.
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Glasgow coma scale and gag
reflex
SIR,-C Moulton and colleagues have shown that
the gag reflex may be impaired in apparently
conscious patients requiring neurological observa-
tion in an accident and emergency department.'
They recommend that the gag reflex should be
assessed independently of the conscious level and
used as an indicator of an "at risk" airway. Horner
et al, however, showed in a series of 47 patients
with stroke that the presence or absence of the gag
reflex did not independently predict aspiration.2
The authors also mention that other reflexes are

protective of the airway. It seems that the cough
and swallow reflexes, though difficult to quantify,
are more important in protecting the airway. In a
series of 53 patients with closed head trauma a
delayed or absent swallowing reflex, as shown by
videofluoroscopy, was the most common cause of
aspiration.' Another study of people with aspira-
tion pneumonia showed an association with an
impaired cough reflex.4

I therefore warn against relying unduly on a
normal gag reflex indicating a safe airway. If there
is doubt about whether patients are at risk of
aspiration, ensuring that they receive "nil by
mouth" until they improve or seeking a speech
therapy assessment and then performing video-
fluoroscopy would be the safest course of action.
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Rugby injuries
SIR,-Having some experience of rugby injuries, I
entirely agree with W M Garroway and colleagues
that problems exist "with both the numerator and
the denominator"' as the total number of rugby
players in the United Kingdom is not known, only
the number of clubs; similarly, the number of
games in which each player takes part each week is
not known. This problem with the numerator and
the denominator makes injury rates a matter of
speculation.
When I looked at catastrophic injuries to 67

rugby players in 1984' and a further 19 players in
1988' it took a great deal of time to obtain accurate
information about how they had been sustained. I
wrote:

It is salutary to realise that, although it is such a
catastrophic injury for which compensation would be
payable (all members of affiliated clubs have to be
covered by insurance), neither the Welsh Rugby
Union nor the Rugby Football Union had information
on 2 such injuries from their insurance company, or
information on a further 7 which were on record. This
situation was due to clubs and schools failing to inform
their respective national unions, which makes any
calculation based on the official figures available to the
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